Extrapulmonary deposition of macroaggregated albumin particles on lung perfusion scintigraphy occurs in the presence of right-to-left shunting, as demonstrated in this case of portosystemic shunting related to superior vena cava obstruction by germ cell tumor of the mediastinum. The case demonstrates the importance of examining tracer deposition within the entire field of view on 99m Tc-macroaggregated albumin perfusion lung scintigraphy for extrapulmonary findings.
Introduction
Extrapulmonary deposition of macroaggregated albumin particles on lung perfusion scintigraphy occurs in the presence of right-to-left shunting. We present a case of portosystemic shunting related to superior vena cava obstruction by germ cell tumor of the mediastinum.
Case Report
A 21-y-old man presented with pleurisy and dyspnea. Ventilation-perfusion lung scintigraphy was performed to evaluate for possible pulmonary embolism. Four months earlier, a large nonseminomatous germ cell tumor had been diagnosed in the right mediastinum, and there was known superior vena cava obstruction and lung metastases. The patient had recently completed 4 cycles of bleomycin chemotherapy. Scintigraphy showed hepatic deposition of Tc-macroaggregated albumin injected intravenously. Matched defects were seen in the right oblique fissure and in the left lung base ( Fig. 1 ), which were due to the right mediastinal tumor and left pleural effusion, respectively, as seen on chest radiography (not shown). Abnormal tracer accumulation seen in the right abdomen anteriorly in the liver (Fig. 1 ) was due to the portosystemic shunting via collateral pathways secondary to the superior vena cava obstruction.
CT pulmonary angiography demonstrated the superior vena cava thrombus and the large right anterior mediastinal tumor (Fig. 2) . The nearly occlusive thrombus in the superior vena cava extended into the right subclavian, right internal jugular, and left brachiocephalic veins. Extensive collateral pathways were visible in the right chest wall and neck, which shunted the systemic venous blood flow back to the right atrium. The CT pulmonary angiogram showed no evidence of pulmonary embolism. Clinical features of superior vena cava syndrome were evident only before commencement of chemotherapy. The patient had been on long-term anticoagulation treatment with subcutaneous low-molecular-weight heparin.
Discussion

Hepatic uptake of 99m
Tc-macroaggregated albumin has been reported in both superior and inferior vena cava obstructions (1-4) and is caused by shunting of venous blood flow through collateral pathways to the portal system. Superior vena cava obstructions are usually due to malignancy (2-4) but are also seen infrequently in benign conditions such as inflammation, trauma, coagulopathies, and indwelling catheters with insidious progression allowing various collateral pathways to develop (5) . These pathways in superior vena cava obstruction have been well described (2-5) and include the azygous and hemiazygous, superior and inferior intercostal, internal mammary, lateral thoracic, epigastric, and vertebral veins. In our case, collateral pathways over the chest wall and upper abdomen were evident, indicating involvement of the azygous system (2). These pathways drain through either the umbilical or the paraumbilical veins, which shunt mostly into the left main branch of the portal vein and result in visualization of the left hepatic lobe. The contrast enhancement of segments 4a and b of the liver on CT corresponded to the scintigraphic findings (Fig. 3) . In the case presented, the shunt was large.
Conclusion
This case illustrates a large shunt and demonstrates the importance of examining tracer deposition within the entire field of view on 99m Tc-macroaggregated albumin perfusion lung scintigraphy for extrapulmonary findings. 
